INTRODUCTION
HII regions are parts of the interstellar medium where the hydrogen clouds have been highly ionised by the ultra-violet (UV) light of hot stars. The radio emission from HII regions is due to thermal bremsstrahlung. Therefore, the detailed theory of the ionisation of HII regions predicts a simple relationship between UV flux of stellar associations and the radio flux of the surrounding HII region (Mezger 1972) . Supernova remnants (SNRs) are also associated with groups of massive hot stars so they are often found together with HII regions.
The two Magellanic Clouds (MCs) are an ideal laboratory for such studies of HII regions, SNRs and stellar associations. Their distances are known and amount to only about one-tenth that of the Andromeda Galaxy (M31). They are thus near enough that we can make detailed studies of individual objects in them using large modern telescopes. At the same time they are far enough away that we can assume all the objects in any Cloud are at the same distance from us. Therefore, physical properties of the MCs HII regions, SNRs and stellar associations can be studied without the problems of uncertain distances and high extinction of Galactic studies. It is important to mention that the selection effects may play major role in these type of studies. Especially if given surveys are hampered by low sensitivity, poor resolution results relative to the size of studied objects.
In this paper we compare flux densities for the Large Magellanic Cloud (LMC) HII regions and SNRs from the Parkes radio surveys of Filipović et al. (1995) to the ionising UV flux for corresponding stelar associations from Smith et al. (1987) . We compare these results with the theory of Mezger (1972) and Wilcots (1994) .
IDENTIFICATION OF HII REGIONS AND SNRs IN THE LMC
Catalogues of radio sources towards the LMC at six radio frequencies are presented in Filipović et al. (1995) . All these sources (483) have been classified as HII regions (114), SNRs (59) and background objects in Filipović et al. (1998a) . Smith et al. (1987) presented Vacuum UltraViolet (VUV) survey of the LMC obtained in two bandpasses with sounding-rocket instrumentation. The bandpasses are each ∼200Å wide and are centered near 1500Å and 1900Å. The angular resolution is ∼50 . Flux densities are given for 122 stellar associations of young stars in the LMC. These 122 sources are the stellar associations in the Lucke & Hodge (1970) catalogue. From the fluxes at 1500Å, Smith et al. (1987) have calculated ionising flux shortward of the Lyman limit assuming a temperature of 41000 K, and correcting for reddening.
The common area of the radio and VUV surveys (∼40 square degrees) lies between RA(J2000)= 04
h 51 m to 05 h 57 m and Dec(J2000)=−71
• 30 . The radio positions used are from the highest Parkes radio-frequency survey in which the source appears, as the higher frequency. Parkes data have the best positions (∼20 . ). These positions were compared with positions from the Lucke & Hodge (1970) catalogue of the LMC stellar associations. The basic criterion for positive source identification is that radio source must lie within the listed diameter of the stellar association (Lucke & Hodge 1970; Table 1; Col. 6) .
The comparison of the radio and VUV surveys resulted in the discovery of 72 sources common to both surveys from which 19 are SNRs embedded in HII regions, 52 are HII regions and one is background source. However, some radio sources consist of two or more stellar associations. The one source (B0535-6857 or LH 89/85) which is classified as a background object (Dickey et al. 1994) represents the expected chance coincidence of comparison between the two surveys. No selection effects are accounted for in this comparison since both resolution and sensitivity of both surveys are matching size of the LMC HII regions and SNRs.
Data for these 72 sources in common are presented in Table 1 . Column 1 gives the radio source name and col. 2 the Lucke & Hodge (1970) stellar association. The radio flux density is given in col. 3 (also see Filipović et al. 1995) . The Lyman flux predicted by the theory (see Eq. 1; Sec. 3) is given in col. 4. The Lyman ionising flux density from Smith et al. (1987) is listed in col. 5. The ratio of these two Lyman fluxes is given in col. 6 and col. 7 lists the source type adopted from Filipović et al. (1998a) . 
RADIO TO VUV SOURCE FLUX DENSITY COMPARISON
The radio flux density of HII regions is expected to be proportional to the ionising UV flux. Mezger (1972) and then Wilcots (1994) have predicted the relation between the observed radio flux density and the flux of the Lyman photons ionising the HII regions. The formula from Wilcots (1994) is:
where F c is given in photons per second, a(ν, T e ) is a factor equal to 1 in our case, ν is frequency in GHz (4.75), T e is effective temperature of the source (in our case T e =10000 K is assumed; Pagel et al. 1978) , S is source flux density (at 4.75 GHz) in Jy and D is distance (55 kpc; Van Leeuwen et al. 1997) .
The above formula has been used to estimate the flux of ionising UV photons for HII regions given the observed 4.75-GHz radio flux densities (Table 1; col. 4). These predicted UV fluxes were compared with UV fluxes (Table 1 ; col. 5) from Smith et al. (1987) . This comparison is similar to that undertaken by Smith et al. (1987) but uses more HII regions, revised radio flux densities, a slightly different radio frequency and revised distance to the LMC.
The flux-flux comparison is shown on Figs. 1a and 1b in logarithmic scales and the HII regions show good agreement with the Mezger (1972) and Wilcots (1994) model line. For this comparison we did not include 30 Doradus, four other HII regions and two SNRs within 30 Doradus region due to the complicated spatial distribution of the 4.75-GHz emission. For these sources the radio flux densities are not reliable because the area of the source cannot be clearly defined. Also, we exclude from further study the background object (B0535-6857). (Smith et al. 1987) Mezger (1972) and Wilcots (1994) . There is a good correlation for HII regions.
Fig. 1. The comparison between radio and ionising fluxes
The total observed ionising flux from all LH stellar associations (F uvtotal=8.3×10 51 phs −1 ) , 1 is within 1% of the ionising flux predicted from corresponding radio sources (F radiototal=8.4×10 51 phs −1 ) 2 . However, for some individual sources there are disagreements by a factor of two or more.
We also find that ∼32% of LH stellar associations (39 out of 122) do not have radio-continuum counterpart. These sources have a whole range of ionising UV fluxes (10 47 − 10 51 ph s −1 ) and prompt the question of their non radio-continuum appearance. Presumably, these stellar associations are not surrounded by dense hydrogen clouds and thus do not form HII regions. Similarly, some 40 out of 59 radio selected SNRs and 62 out of 114 HII regions classified in Filipović et al. (1998a) do not have corresponding stellar association in Lucke & Hodge (1970) .
In order to quantify the agreement of the radio-UV correlation with the theory of Mezger (1972) we calculate the ratio ( Smith et al. (1987) measurements. The distribution of the ratio for 47 (52-5) HII regions and 17 (19-2) SNRs is plotted in Fig. 2a and 2b with logarithmic bins.
For HII regions the mean of the ratio in the log domain is 0.16 with standard deviation SD=0.78, corresponding to ratio 1.17 with a scatter of factor 2.2. This is in very good agreement with the results of Smith et al. (1987) . For the SNRs which have associated Lucke & Hodge (1970) stellar associations and radio fluxes (Filipović et al. 1995) : we found the mean ratio (in log domain) of 0.41 and SD=1.04 corresponding to ratio 1.51 with a scatter by the factor 2.8. We interpret this as being a subset of SNRs which are embedded in HII regions. The radio emission of these sources is more likely related to the thermal surroundings of HII regions than to the non-thermal emission of the SNR. Oey & Kennicutt (1997) compared Hα and Lyman continuum emission for 14 LMC HII regions. From the expected relation between these two wavelengths they conclude that there is a substantial leakage of ionising photons from some HII regions while other HII regions appear to be radiation-bounded. If this is the case, we would expect there to be some scatter about the Mezger (1972) relation (Eq. 1) between radio and UV-continuum. Similar results were found by Wilcots (1994) who used the Mezger (1972) relation to estimate UV ionising flux for 11 LMC and SMC HII regions from the radio fluxes of ATCA pointed observations. They compared these fluxes with the UV estimated from their Hα observations. We find, in Filipović et al (1998b) , a good correlation between Hα and radio-continuum fluxes of HII regions for the MCs.
CONCLUSION
The comparison of Parkes radio surveys of HII regions and SNRs with the UV survey of stellar associations in the LMC has located 72 sources in common. A comparison between source radio flux densities and ionising UV flux shows a good correlation for HII regions, as expected from theory. More surprisingly, a subset of radio SNRs mostly fit the same radio-UV relation as the HII regions probably because they are in close physical relation.
